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ABSTRACT 

Fires occurred in World Trade Center (WTC) 1, 2, and 7 prior to September 11, 2001.  This report 
documents the facts of significant fires in the buildings after first occupancy as they relate to the 
performance of the automatic sprinkler, manual suppression, fire detection, and smoke purge systems.  
The ultimate goal of this review was to identify from New York City Fire Department (FDNY) records 
significant but not well-known fires for further study.   

From the information contained in FDNY fire reports and fire investigation records provided to the 
National Institute of Standards and Technology (NIST), 47 fires occurred in WTC 1, 2, and 7 that were of 
sufficient size and duration to activate multiple sprinklers or were estimated by NIST to be capable of 
doing so, over the time period the buildings were occupied.  This total does not include the major 
1975 office fire in WTC 1 or the 1993 bombing. 

The records indicate that in areas protected by automatic sprinklers, no fire activated more than three 
sprinklers.  Three sprinklers would provide coverage for a floor area of approximately 675 ft2 (63 m2).  
This area is much smaller than the 9,000 ft2 (800 m2) damaged by the 1975 fire in an office space 
unprotected with automatic sprinklers. 

Many of the fires that occurred were recorded as suspicious or unknown in cause, occurred during 
off peak work hours, and involved materials such as trash or paper-based supplies.  In cases where 
sprinklers were activated, the FDNY records indicated that the sprinklers either extinguished the fire 
completely or aided in controlling the spread. 

Keywords: Fire, fire detection, manual fire suppression, smoke purge systems, sprinklers, World Trade 
Center. 
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PREFACE 

Genesis of This Investigation 

Immediately following the terrorist attack on the World Trade Center (WTC) on September 11, 2001, the 
Federal Emergency Management Agency (FEMA) and the American Society of Civil Engineers began 
planning a building performance study of the disaster.  The week of October 7, as soon as the rescue and 
search efforts ceased, the Building Performance Study Team went to the site and began its assessment.  
This was to be a brief effort, as the study team consisted of experts who largely volunteered their time 
away from their other professional commitments.  The Building Performance Study Team issued its 
report in May 2002, fulfilling its goal “to determine probable failure mechanisms and to identify areas of 
future investigation that could lead to practical measures for improving the damage resistance of buildings 
against such unforeseen events.” 

On August 21, 2002, with funding from the U.S. Congress through FEMA, the National Institute of 
Standards and Technology (NIST) announced its building and fire safety investigation of the WTC 
disaster.  On October 1, 2002, the National Construction Safety Team Act (Public Law 107-231), was 
signed into law.  The NIST WTC Investigation was conducted under the authority of the National 
Construction Safety Team Act. 

The goals of the investigation of the WTC disaster were: 

• To investigate the building construction, the materials used, and the technical conditions that 
contributed to the outcome of the WTC disaster. 

• To serve as the basis for: 

− Improvements in the way buildings are designed, constructed, maintained, and used; 

− Improved tools and guidance for industry and safety officials; 

− Recommended revisions to current codes, standards, and practices; and 

− Improved public safety. 

The specific objectives were: 

1. Determine why and how WTC 1 and WTC 2 collapsed following the initial impacts of the 
aircraft and why and how WTC 7 collapsed; 

2. Determine why the injuries and fatalities were so high or low depending on location, 
including all technical aspects of fire protection, occupant behavior, evacuation, and 
emergency response;  

3. Determine what procedures and practices were used in the design, construction, operation, 
and maintenance of WTC 1, 2, and 7; and 

4. Identify, as specifically as possible, areas in current building and fire codes, standards, and 
practices that warrant revision. 
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NIST is a nonregulatory agency of the U.S. Department of Commerce’s Technology Administration.  The 
purpose of NIST investigations is to improve the safety and structural integrity of buildings in the United 
States, and the focus is on fact finding.  NIST investigative teams are authorized to assess building 
performance and emergency response and evacuation procedures in the wake of any building failure that 
has resulted in substantial loss of life or that posed significant potential of substantial loss of life.  NIST 
does not have the statutory authority to make findings of fault nor negligence by individuals or 
organizations.  Further, no part of any report resulting from a NIST investigation into a building failure or 
from an investigation under the National Construction Safety Team Act may be used in any suit or action 
for damages arising out of any matter mentioned in such report (15 USC 281a, as amended by Public 
Law 107-231). 

Organization of the Investigation 

The National Construction Safety Team for this Investigation, appointed by the then NIST Director, 
Dr. Arden L. Bement, Jr., was led by Dr. S. Shyam Sunder.  Dr. William L. Grosshandler served as 
Associate Lead Investigator, Mr. Stephen A. Cauffman served as Program Manager for Administration, 
and Mr. Harold E. Nelson served on the team as a private sector expert.  The Investigation included eight 
interdependent projects whose leaders comprised the remainder of the team.  A detailed description of 
each of these eight projects is available at http://wtc.nist.gov.  The purpose of each project is summarized 
in Table P–1, and the key interdependencies among the projects are illustrated in Fig. P–1.   

Table P–1.  Federal building and fire safety investigation of the WTC disaster. 
Technical Area and Project Leader Project Purpose 

Analysis of Building and Fire Codes and 
Practices; Project Leaders: Dr. H. S. Lew 
and Mr. Richard W. Bukowski 

Document and analyze the code provisions, procedures, and 
practices used in the design, construction, operation, and 
maintenance of the structural, passive fire protection, and 
emergency access and evacuation systems of WTC 1, 2, and 7. 

Baseline Structural Performance and 
Aircraft Impact Damage Analysis; Project 
Leader: Dr. Fahim H. Sadek 

Analyze the baseline performance of WTC 1 and WTC 2 under 
design, service, and abnormal loads, and aircraft impact damage on 
the structural, fire protection, and egress systems. 

Mechanical and Metallurgical Analysis of 
Structural Steel; Project Leader: Dr. Frank 
W. Gayle 

Determine and analyze the mechanical and metallurgical properties 
and quality of steel, weldments, and connections from steel 
recovered from WTC 1, 2, and 7. 

Investigation of Active Fire Protection 
Systems; Project Leader: Dr. David 
D. Evans; Dr. William Grosshandler 

Investigate the performance of the active fire protection systems in 
WTC 1, 2, and 7 and their role in fire control, emergency response, 
and fate of occupants and responders. 

Reconstruction of Thermal and Tenability 
Environment; Project Leader: Dr. Richard 
G. Gann 

Reconstruct the time-evolving temperature, thermal environment, 
and smoke movement in WTC 1, 2, and 7 for use in evaluating the 
structural performance of the buildings and behavior and fate of 
occupants and responders. 

Structural Fire Response and Collapse 
Analysis; Project Leaders: Dr. John 
L. Gross and Dr. Therese P. McAllister 

Analyze the response of the WTC towers to fires with and without 
aircraft damage, the response of WTC 7 in fires, the performance 
of composite steel-trussed floor systems, and determine the most 
probable structural collapse sequence for WTC 1, 2, and 7. 

Occupant Behavior, Egress, and Emergency 
Communications; Project Leader: Mr. Jason 
D. Averill 

Analyze the behavior and fate of occupants and responders, both 
those who survived and those who did not, and the performance of 
the evacuation system. 

Emergency Response Technologies and 
Guidelines; Project Leader: Mr. J. Randall 
Lawson 

Document the activities of the emergency responders from the time 
of the terrorist attacks on WTC 1 and WTC 2 until the collapse of 
WTC 7, including practices followed and technologies used.  
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Figure P–1.  The eight projects in the federal building and fire safety 

investigation of the WTC disaster. 

National Construction Safety Team Advisory Committee 

The NIST Director also established an advisory committee as mandated under the National Construction 
Safety Team Act.  The initial members of the committee were appointed following a public solicitation.  
These were: 

• Paul Fitzgerald, Executive Vice President (retired) FM Global, National Construction Safety 
Team Advisory Committee Chair 

• John Barsom, President, Barsom Consulting, Ltd. 

• John Bryan, Professor Emeritus, University of Maryland 

• David Collins, President, The Preview Group, Inc. 

• Glenn Corbett, Professor, John Jay College of Criminal Justice 

• Philip DiNenno, President, Hughes Associates, Inc. 
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• Robert Hanson, Professor Emeritus, University of Michigan 

• Charles Thornton, Co-Chairman and Managing Principal, The Thornton-Tomasetti Group, 
Inc. 

• Kathleen Tierney, Director, Natural Hazards Research and Applications Information Center, 
University of Colorado at Boulder 

• Forman Williams, Director, Center for Energy Research, University of California at San 
Diego 

This National Construction Safety Team Advisory Committee provided technical advice during the 
Investigation and commentary on drafts of the Investigation reports prior to their public release.  NIST 
has benefited from the work of many people in the preparation of these reports, including the National 
Construction Safety Team Advisory Committee.  The content of the reports and recommendations, 
however, are solely the responsibility of NIST. 

Public Outreach 

During the course of this Investigation, NIST held public briefings and meetings (listed in Table P–2) to 
solicit input from the public, present preliminary findings, and obtain comments on the direction and 
progress of the Investigation from the public and the Advisory Committee. 

NIST maintained a publicly accessible Web site during this Investigation at http://wtc.nist.gov.  The site 
contained extensive information on the background and progress of the Investigation. 

NIST’s WTC Public-Private Response Plan 

The collapse of the WTC buildings has led to broad reexamination of how tall buildings are designed, 
constructed, maintained, and used, especially with regard to major events such as fires, natural disasters, 
and terrorist attacks.  Reflecting the enhanced interest in effecting necessary change, NIST, with support 
from Congress and the Administration, has put in place a program, the goal of which is to develop and 
implement the standards, technology, and practices needed for cost-effective improvements to the safety 
and security of buildings and building occupants, including evacuation, emergency response procedures, 
and threat mitigation. 

The strategy to meet this goal is a three-part NIST-led public-private response program that includes: 

• A federal building and fire safety investigation to study the most probable factors that 
contributed to post-aircraft impact collapse of the WTC towers and the 47-story WTC 7 
building, and the associated evacuation and emergency response experience. 

• A research and development (R&D) program to (a) facilitate the implementation of 
recommendations resulting from the WTC Investigation, and (b) provide the technical basis 
for cost-effective improvements to national building and fire codes, standards, and practices 
that enhance the safety of buildings, their occupants, and emergency responders. 
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Table P–2.  Public meetings and briefings of the WTC Investigation. 
Date Location Principal Agenda 

June 24, 2002 New York City, NY Public meeting: Public comments on the Draft Plan for the 
pending WTC Investigation. 

August 21, 2002 Gaithersburg, MD Media briefing announcing the formal start of the Investigation. 
December 9, 2002 Washington, DC Media briefing on release of the Public Update and NIST request 

for photographs and videos. 
April 8, 2003 
 

New York City, NY Joint public forum with Columbia University on first-person 
interviews. 

April 29–30, 2003 Gaithersburg, MD NCST Advisory Committee meeting on plan for and progress on 
WTC Investigation with a public comment session. 

May 7, 2003 New York City, NY Media briefing on release of May 2003 Progress Report. 
August 26–27, 2003 Gaithersburg, MD NCST Advisory Committee meeting on status of the WTC 

investigation with a public comment session. 
September 17, 2003 New York City, NY Media and public briefing on initiation of first-person data 

collection projects. 
December 2–3, 2003 Gaithersburg, MD NCST Advisory Committee meeting on status and initial results 

and release of the Public Update with a public comment session. 
February 12, 2004 New York City, NY Public meeting on progress and preliminary findings with public 

comments on issues to be considered in formulating final 
recommendations. 

June 18, 2004 New York City, NY Media/public briefing on release of June 2004 Progress Report. 
June 22–23, 2004 Gaithersburg, MD NCST Advisory Committee meeting on the status of and 

preliminary findings from the WTC Investigation with a public 
comment session. 

August 24, 2004 Northbrook, IL Public viewing of standard fire resistance test of WTC floor 
system at Underwriters Laboratories, Inc. 

October 19–20, 2004 Gaithersburg, MD NCST Advisory Committee meeting on status and near complete 
set of preliminary findings with a public comment session. 

November 22, 2004 Gaithersburg, MD NCST Advisory Committee discussion on draft annual report to 
Congress, a public comment session, and a closed session to 
discuss pre-draft recommendations for WTC Investigation. 

April 5, 2005 New York City, NY Media and public briefing on release of the probable collapse 
sequence for the WTC towers and draft reports for the projects on 
codes and practices, evacuation, and emergency response. 

June 23, 2005 New York City, NY Media and public briefing on release of all draft reports for the 
WTC towers and draft recommendations for public comment. 

September 12–13, 
2005 

Gaithersburg, MD NCST Advisory Committee meeting on disposition of public 
comments and update to draft reports for the WTC towers. 

September 13–15, 
2005 

Gaithersburg, MD WTC Technical Conference for stakeholders and technical 
community for dissemination of findings and recommendations 
and opportunity for public to make technical comments. 

• A dissemination and technical assistance program (DTAP) to (a) engage leaders of the 
construction and building community in ensuring timely adoption and widespread use of 
proposed changes to practices, standards, and codes resulting from the WTC Investigation 
and the R&D program, and (b) provide practical guidance and tools to better prepare facility 
owners, contractors, architects, engineers, emergency responders, and regulatory authorities 
to respond to future disasters. 

The desired outcomes are to make buildings, occupants, and first responders safer in future disaster 
events. 
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National Construction Safety Team Reports on the WTC Investigation 

A final report on the collapse of the WTC towers is being issued as NIST NCSTAR 1.  A companion 
report on the collapse of WTC 7 is being issued as NIST NCSTAR 1A.  The present report is one of a set 
that provides more detailed documentation of the Investigation findings and the means by which these 
technical results were achieved.  As such, it is part of the archival record of this Investigation.  The titles 
of the full set of Investigation publications are: 

NIST (National Institute of Standards and Technology).  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Final Report on the Collapse of the World Trade 
Center Towers.  NIST NCSTAR 1.  Gaithersburg, MD, September. 

NIST (National Institute of Standards and Technology).  2006.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Final Report on the Collapse of World Trade Center 7.  
NIST NCSTAR 1A.  Gaithersburg, MD. 

Lew, H. S., R. W. Bukowski, and N. J. Carino.  2005.  Federal Building and Fire Safety Investigation of 
the World Trade Center Disaster: Design, Construction, and Maintenance of Structural and Life Safety 
Systems.  NIST NCSTAR 1-1.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September. 

Fanella, D. A., A. T. Derecho, and S. K. Ghosh.  2005. Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Design and Construction of Structural Systems.  
NIST NCSTAR 1-1A.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September.  

Ghosh, S. K., and X. Liang.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Comparison of Building Code Structural Requirements.  NIST 
NCSTAR 1-1B.  National Institute of Standards and Technology.  Gaithersburg, MD, September. 

Fanella, D. A., A. T. Derecho, and S. K. Ghosh.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Maintenance and Modifications to Structural 
Systems.  NIST NCSTAR 1-1C.  National Institute of Standards and Technology.  Gaithersburg, 
MD, September. 

Grill, R. A., and D. A. Johnson.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Fire Protection and Life Safety Provisions Applied to the Design and 
Construction of World Trade Center 1, 2, and 7 and Post-Construction Provisions Applied after 
Occupancy.  NIST NCSTAR 1-1D.  National Institute of Standards and Technology.  Gaithersburg, 
MD, September.  

Razza, J. C., and R. A. Grill.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Comparison of Codes, Standards, and Practices in Use at the Time of the 
Design and Construction of World Trade Center 1, 2, and 7.  NIST NCSTAR 1-1E.  National 
Institute of Standards and Technology.  Gaithersburg, MD, September. 

Grill, R. A., D. A. Johnson, and D. A. Fanella.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Comparison of the 1968 and Current (2003) New 
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York City Building Code Provisions.  NIST NCSTAR 1-1F.  National Institute of Standards and 
Technology.  Gaithersburg, MD, September. 
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September. 

Grill, R. A., and D. A. Johnson. 2005. Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Post-Construction Modifications to Fire Protection and Life Safety Systems 
of World Trade Center 1 and 2.  NIST NCSTAR 1-1H.  National Institute of Standards and 
Technology.  Gaithersburg, MD, September. 

Grill, R. A., D. A. Johnson, and D. A. Fanella. 2005. Federal Building and Fire Safety Investigation 
of the World Trade Center Disaster: Post-Construction Modifications to Fire Protection, Life 
Safety, and Structural Systems of World Trade Center 7.  NIST NCSTAR 1-1I.  National Institute of 
Standards and Technology.  Gaithersburg, MD, September. 

Grill, R. A., and D. A. Johnson. 2005. Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Design, Installation, and Operation of Fuel System for Emergency Power in 
World Trade Center 7.  NIST NCSTAR 1-1J.  National Institute of Standards and Technology.  
Gaithersburg, MD, September. 

Sadek, F.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center Disaster: 
Baseline Structural Performance and Aircraft Impact Damage Analysis of the World Trade Center 
Towers.  NIST NCSTAR 1-2.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September.  

Faschan, W. J., and R. B. Garlock.  2005.  Federal Building and Fire Safety Investigation of the 
World Trade Center Disaster: Reference Structural Models and Baseline Performance Analysis of 
the World Trade Center Towers.  NIST NCSTAR 1-2A.  National Institute of Standards and 
Technology.  Gaithersburg, MD, September. 

Kirkpatrick, S. W., R. T. Bocchieri, F. Sadek, R. A. MacNeill, S. Holmes, B. D. Peterson, 
R. W. Cilke, C. Navarro.  2005.  Federal Building and Fire Safety Investigation of the World Trade 
Center Disaster: Analysis of Aircraft Impacts into the World Trade Center Towers, NIST 
NCSTAR 1-2B.  National Institute of Standards and Technology.  Gaithersburg, MD, September. 

Gayle, F. W., R. J. Fields, W. E. Luecke, S. W. Banovic, T. Foecke, C. N. McCowan, T. A. Siewert, and 
J. D. McColskey.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: Mechanical and Metallurgical Analysis of Structural Steel.  NIST NCSTAR 1-3.  National 
Institute of Standards and Technology.  Gaithersburg, MD, September. 

Luecke, W. E., T. A. Siewert, and F. W. Gayle.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Contemporaneous Structural Steel 
Specifications.  NIST Special Publication 1-3A.  National Institute of Standards and Technology.  
Gaithersburg, MD, September. 



Preface   

xx NIST NCSTAR 1-4A, WTC Investigation 

Banovic, S. W.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: Steel Inventory and Identification.  NIST NCSTAR 1-3B.  National Institute of Standards 
and Technology.  Gaithersburg, MD, September. 

Banovic, S. W., and T. Foecke.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Damage and Failure Modes of Structural Steel Components.  NIST 
NCSTAR 1-3C.  National Institute of Standards and Technology.  Gaithersburg, MD, September. 

Luecke, W. E., J. D. McColskey, C. N. McCowan, S. W. Banovic, R. J. Fields, T. Foecke, 
T. A. Siewert, and F. W. Gayle.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Mechanical Properties of Structural Steels.  NIST NCSTAR 1-3D.  
National Institute of Standards and Technology.  Gaithersburg, MD, September.  

Banovic, S. W., C. N. McCowan, and W. E. Luecke.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Physical Properties of Structural Steels.  NIST 
NCSTAR 1-3E.  National Institute of Standards and Technology.  Gaithersburg, MD, September.  

Evans, D. D., R. D. Peacock, E. D. Kuligowski, W. S. Dols, and W. L. Grosshandler.  2005.  Federal 
Building and Fire Safety Investigation of the World Trade Center Disaster: Active Fire Protection 
Systems.  NIST NCSTAR 1-4.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September.  

Kuligowski, E. D., D. D. Evans, and R. D. Peacock.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Post-Construction Fires Prior to September 11, 
2001.  NIST NCSTAR 1-4A.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September.  

Hopkins, M., J. Schoenrock, and E. Budnick.  2005.  Federal Building and Fire Safety Investigation 
of the World Trade Center Disaster: Fire Suppression Systems.  NIST NCSTAR 1-4B.  National 
Institute of Standards and Technology.  Gaithersburg, MD, September. 

Keough, R. J., and R. A. Grill.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Fire Alarm Systems.  NIST NCSTAR 1-4C.  National Institute of Standards 
and Technology.  Gaithersburg, MD, September. 

Ferreira, M. J., and S. M. Strege.  2005.  Federal Building and Fire Safety Investigation of the 
World Trade Center Disaster: Smoke Management Systems.  NIST NCSTAR 1-4D.  National 
Institute of Standards and Technology.  Gaithersburg, MD, September. 

Gann, R. G., A. Hamins, K. B. McGrattan, G. W. Mulholland, H. E. Nelson, T. J. Ohlemiller, 
W. M. Pitts, and K. R. Prasad.  2005.  Federal Building and Fire Safety Investigation of the World Trade 
Center Disaster: Reconstruction of the Fires in the World Trade Center Towers.  NIST NCSTAR 1-5.  
National Institute of Standards and Technology.  Gaithersburg, MD, September. 

Pitts, W. M., K. M. Butler, and V. Junker.  2005.  Federal Building and Fire Safety Investigation of 
the World Trade Center Disaster: Visual Evidence, Damage Estimates, and Timeline Analysis.  
NIST NCSTAR 1-5A.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September. 



  Preface 

NIST NCSTAR 1-4A, WTC Investigation xxi 

Hamins, A., A. Maranghides, K. B. McGrattan, E. Johnsson, T. J. Ohlemiller, M. Donnelly, 
J. Yang, G. Mulholland, K. R. Prasad, S. Kukuck, R. Anleitner and T. McAllister.  2005.  Federal 
Building and Fire Safety Investigation of the World Trade Center Disaster: Experiments and 
Modeling of Structural Steel Elements Exposed to Fire.  NIST NCSTAR 1-5B.  National Institute of 
Standards and Technology.  Gaithersburg, MD, September. 

Ohlemiller, T. J., G. W. Mulholland, A. Maranghides, J. J. Filliben, and R. G. Gann.  2005.  Federal 
Building and Fire Safety Investigation of the World Trade Center Disaster: Fire Tests of Single 
Office Workstations.  NIST NCSTAR 1-5C.  National Institute of Standards and Technology.  
Gaithersburg, MD, September. 

Gann, R. G., M. A. Riley, J. M. Repp, A. S. Whittaker, A. M. Reinhorn, and P. A. Hough.  2005.  
Federal Building and Fire Safety Investigation of the World Trade Center Disaster: Reaction of 
Ceiling Tile Systems to Shocks.  NIST NCSTAR 1-5D.  National Institute of Standards and 
Technology.  Gaithersburg, MD, September. 

Hamins, A., A. Maranghides, K. B. McGrattan, T. J. Ohlemiller, and R. Anleitner. 2005. Federal 
Building and Fire Safety Investigation of the World Trade Center Disaster: Experiments and 
Modeling of Multiple Workstations Burning in a Compartment.  NIST NCSTAR 1-5E.  National 
Institute of Standards and Technology.  Gaithersburg, MD, September. 

McGrattan, K. B., C. Bouldin, and G. Forney.  2005.  Federal Building and Fire Safety 
Investigation of the World Trade Center Disaster: Computer Simulation of the Fires in the World 
Trade Center Towers.  NIST NCSTAR 1-5F.  National Institute of Standards and Technology.  
Gaithersburg, MD, September. 

Prasad, K. R., and H. R. Baum.  2005. Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Fire Structure Interface and Thermal Response of the World Trade Center 
Towers.  NIST NCSTAR 1-5G.  National Institute of Standards and Technology.  Gaithersburg, 
MD, September. 

Gross, J. L., and T. McAllister.  2005.  Federal Building and Fire Safety Investigation of the World Trade 
Center Disaster: Structural Fire Response and Probable Collapse Sequence of the World Trade Center 
Towers.  NIST NCSTAR 1-6.  National Institute of Standards and Technology.  Gaithersburg, MD, 
September. 

Carino, N. J., M. A. Starnes, J. L. Gross, J. C. Yang, S. Kukuck, K. R. Prasad, and R. W. Bukowski.  
2005.  Federal Building and Fire Safety Investigation of the World Trade Center Disaster: Passive 
Fire Protection.  NIST NCSTAR 1-6A.  National Institute of Standards and Technology.  
Gaithersburg, MD, September. 

Gross, J., F. Hervey, M. Izydorek, J. Mammoser, and J. Treadway.  2005.  Federal Building and 
Fire Safety Investigation of the World Trade Center Disaster: Fire Resistance Tests of Floor Truss 
Systems.  NIST NCSTAR 1-6B.  National Institute of Standards and Technology.  Gaithersburg, 
MD, September.  

Zarghamee, M. S., S. Bolourchi, D. W. Eggers, Ö. O. Erbay, F. W. Kan, Y. Kitane, A. A. Liepins, 
M. Mudlock, W. I. Naguib, R. P. Ojdrovic, A. T. Sarawit, P. R Barrett, J. L. Gross, and 



Preface   

xxii NIST NCSTAR 1-4A, WTC Investigation 

T. P. McAllister.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: Component, Connection, and Subsystem Structural Analysis.  NIST NCSTAR 1-6C.  
National Institute of Standards and Technology.  Gaithersburg, MD, September.  

Zarghamee, M. S., Y. Kitane, Ö. O. Erbay, T. P. McAllister, and J. L. Gross.  2005.  Federal 
Building and Fire Safety Investigation of the World Trade Center Disaster: Global Structural 
Analysis of the Response of the World Trade Center Towers to Impact Damage and Fire.  NIST 
NCSTAR 1-6D.  National Institute of Standards and Technology.  Gaithersburg, MD, September. 

McAllister, T., R. W. Bukowski, R. G. Gann, J. L. Gross, K. B. McGrattan, H. E. Nelson, L. Phan, 
W. M. Pitts, K. R. Prasad, F. Sadek.  2006.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: Structural Fire Response and Probable Collapse Sequence of World Trade 
Center 7.  (Provisional).  NIST NCSTAR 1-6E.  National Institute of Standards and Technology.  
Gaithersburg, MD. 

Gilsanz, R., V. Arbitrio, C. Anders, D. Chlebus, K. Ezzeldin, W. Guo, P. Moloney, A. Montalva, 
J. Oh, K. Rubenacker.  2006.  Federal Building and Fire Safety Investigation of the World Trade 
Center Disaster: Structural Analysis of the Response of World Trade Center 7 to Debris Damage 
and Fire.  (Provisional).  NIST NCSTAR 1-6F.  National Institute of Standards and Technology.  
Gaithersburg, MD. 

Kim, W.  2006.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: Analysis of September 11, 2001, Seismogram Data.  (Provisional).  NIST NCSTAR 1-6G.  
National Institute of Standards and Technology.  Gaithersburg, MD. 

Nelson, K.  2006.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: The Con Ed Substation in World Trade Center 7.  (Provisional).  NIST NCSTAR 1-6H.  
National Institute of Standards and Technology.  Gaithersburg, MD. 

Averill, J. D., D. S. Mileti, R. D. Peacock, E. D. Kuligowski, N. Groner, G. Proulx, P. A. Reneke, and 
H. E. Nelson.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center Disaster: 
Occupant Behavior, Egress, and Emergency Communication.  NIST NCSTAR 1-7.  National Institute of 
Standards and Technology.  Gaithersburg, MD, September. 

Fahy, R., and G. Proulx.  2005.  Federal Building and Fire Safety Investigation of the World Trade 
Center Disaster: Analysis of Published Accounts of the World Trade Center Evacuation.  NIST 
NCSTAR 1-7A.  National Institute of Standards and Technology. Gaithersburg, MD, September. 

Zmud, J.  2005.  Federal Building and Fire Safety Investigation of the World Trade Center 
Disaster: Technical Documentation for Survey Administration.  NIST NCSTAR 1-7B.  National 
Institute of Standards and Technology. Gaithersburg, MD, September. 

Lawson, J. R., and R. L. Vettori.  2005.  Federal Building and Fire Safety Investigation of the World 
Trade Center Disaster: The Emergency Response Operations.  NIST NCSTAR 1-8.  National Institute of 
Standards and Technology.  Gaithersburg, MD, September. 

 



 

NIST NCSTAR 1-4A, WTC Investigation 1 

Chapter 1 
NEW YORK CITY FIRE DEPARTMENT RECORDS 

Fires occurred in World Trade Center (WTC) 1, 2, and 7 prior to September 11, 2001.  This report 
documents the facts of significant fires in the buildings after first occupancy as they relate to the 
performance of the automatic sprinkler, manual suppression, fire detection, and smoke purge systems.  
The ultimate goal of this review was to identify from New York City Fire Department (FDNY) records 
significant but not well known fires for further study. 

1.1 BACKGROUND 

The fire protection engineering department of the Port Authority of New York and New Jersey 
(PANYNJ) maintained records of all significant fire events in the WTC buildings.  These records were 
lost in the collapse of the towers. 

Two significant fire events involving WTC 1 are well known.  On February 14, 1975, a fire started on 
floor 11 of WTC 1.  Workers reported the fire to WTC police headquarters.  When police reached the fire 
floor, they reported a serious fire and ordered the heating, ventilating, and air conditioning (HVAC) 
system be placed into the smoke purge mode.  Fire spread through unprotected floor openings in utility 
closets.  Fire damage occurred on floor 10 through floor 19.  Approximately 9,000 ft2 (800 m2) of the 
floor 11 contents were destroyed or damaged.  At that time, sprinklers had not been installed in the office 
spaces.  However, fire barriers divided the floor into quadrants.  The fire on floor 11 was confined to the 
southeast quadrant.  Fire damage on other floors was confined to the utility closets.  The fire was 
extinguished by the FDNY.  More details about this fire incident can be found in Powers (1975) and 
Lathrop (1975). 

At 12:18 p.m. on February 26, 1993, a bomb exploded in an underground parking garage of the 
WTC complex.  The explosion occurred on the B2 level in the area of the garage under WTC 3 and 
adjacent to WTC 1.  The explosion resulted in a loss of normal electric power in WTC 1 and WTC 2.  
HVAC systems shut down.  Smoke spread throughout WTC 1 and to a lesser extent in WTC 2.  More 
details about this fire can be found in Isner and Klein (1993a, 1993b).  The only historic record of smaller 
fire incidents in WTC 1, 2, and 7 known to this investigation are the fire reports and fire investigation 
reports prepared by the FDNY.  These reports were provided to NIST by the FDNY for use in this 
Investigation. 

1.2 FDNY FIRE REPORTS AND FIRE INVESTIGATION REPORTS  

The FDNY released 397 Bureau of Operations Fire Reports and 112 Bureau of Fire Investigation Records 
(Fire Marshals’ Reports), which served as the basis for a summary of the fire history in WTC 1, 2, and 7.  
The National Institute of Standards and Technology (NIST) obtained reports of fires for the period of 
1970–2001 and fire investigation records between 1977 and 2001 for WTC 1, 2, and 7, which in total, 
consisted of over 500 documents on which to report.  These records included all responses to fires in 
WTC 1, 2, and 7 by the FDNY.  All of these records consist of standardized forms that may be 
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supplemented with other materials.  Many were for minor fire events, such as fires that were extinguished 
by occupants before FDNY arrival.  These were not of interest for this investigation.  The records of 
significant fires were identified. 

Significant fire incidents were those that exercised the fire suppression systems, specifically multiple 
sprinklers or multiple standpipes (with or without the activation of at least one sprinkler).  These fires will 
be discussed individually, organized by the building in which they occurred.  In addition to these fires, 
generalized facts relating to those fires involving the use of one standpipe line and one sprinkler and the 
use of one standpipe line will be provided throughout this report.  Appendixes A through H of this report 
are explanation of numeric codes and reproductions of relevant fire reports.  As an aside, the majority of 
fire records for significant fires documented the performance of the detectors and sprinkler systems, but 
almost all reports lacked information about the performance of the smoke purge system. 

1.2.1 Fire Record Forms 

Depending upon the type and date of the incident, a specific fire report form was used by the FDNY to 
document the incident.  For each type of emergency responded to by the FDNY, responders either 
completed a form that would describe a structural fire (BF–24) or a form that would describe any other 
type of emergency (BF–25), such as a nonstructural fire, transportation fire, and/or any other nonfire 
emergency.  For this historical summary, only those events logged and organized under the structural fire 
form, 345 documents total, were of interest and used.  A structural fire form is a one-page document 
(unless additional information is recorded on separate sheets) that gives valuable information about the 
fire event on various subjects, including: 

• Alarm—the date and time of the received alarm 

• Injuries and casualties—the numbers of each for the incident 

• Extinguishment—details of the sprinkler and standpipe performance 

• Ignition—information on the equipment involved in ignition, the form of the ignition source, 
the material type and form that was ignited, and the ignition factor (cause) 

• Structure—information on the class of construction, the use of the building, and its status 
(vacant, occupied, under construction, etc.) 

• Fire origin—the fire location and classification 

• Fire extension—the means of fire extension and number of buildings/vehicles involved 

• Damage—information on the damage done by flame, smoke, and water  

• Detectors—the type, power source, and performance of the detectors in the fire area  

Each subject of the incident is given a set of codes or numbers that correspond to any incident, and in 
order to read the fire records successfully, an understanding of the codes is necessary (see Appendixes A, 
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B, and C).  For the nonstructural B-25 record forms, the only fire-related subjects included are the injury 
and casualty numbers, ignition, and structure information. 

Depending upon the date of the fire incident, certain information is lacking from the structural fire form.  
Before 1980, a different record form for structural fire incidents was used that left out the following 
subjects: fire extension, damage, detectors, and portions of the ignition data.  Because of this, detection 
data are not available for the majority of the fires occurring before 1980. 

1.2.2 Overview of Fire Incidents 1970–2001 from FDNY Records 

Table 1–1 contains the categorization of all structural fire incidents contained in the FDNY records for 
WTC 1, 2, and 7 available to this investigation.  The table contains information on the category of fire 
incident (whether or not the detection and/or sprinkler systems activated), the time period over which the 
fires occurred, the numbers of records in that category, and a descriptive statement about the category. 

Table 1–1.  Categorization of WTC 1, 2, and 7 fires from FDNY records. 
Category Dates Number Generalization of Incidents 

WTC 1 

No detection, no 
sprinkler 

1980–2001 66 Unattended food/appliances, overheated elevator 
equipment, discarded material, welding 
operations, electrical failure and suspicious fires 

No detection 
information and no 
sprinklers 

1970–1979 79 Trash can fires, discarded material, food on stove, 
electrical failure, overheated equipment 

Detection, no sprinklers 1980–2000 57 Unattended food/appliances, overheated elevator 
equipment, discarded material, welding 
operations, electrical failure 

Detection and sprinklers 1977–1999 18 Suspicious, electrical failure, discarded material 

WTC 2 

No detection, no 
sprinkler 

1980–1999 37 Discarded material, welding too close, overheated 
equipment, suspicious, elevator motor 

No detection 
information and no 
sprinklers 

1975–1979 40 Discarded material, fire in office furniture, trash 
can fires 

Detection, no sprinklers 1981–1999 40 Food on stove, small elevator fire, electrical 
failure, suspicious, overheated equipment 

Detection and sprinklers 1977–2000 5 Mechanical failure, suspicious 

WTC 7 

No detection, no 
sprinkler 

2000 1 Trash can fire/discarded material 

Detection, no sprinklers 1990 1 Electrical switch on floor — explosion 
Detection and sprinklers 1988 1 Suspicious 
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All FDNY records provided to NIST, unless the records were not readable, contained relevant 
information about the type and performance of the suppression system.  Because of this, reports of 
incidents in which the sprinkler system activated can range from 1970 to 2001.  When the table lists 
“[detection]” in brackets, this is meant to symbolize that either detection was present or no information on 
detector performance was included on the form (as is the case with the older records).  An attempt was 
made to compare all investigation records with the fire reports, especially those which activated the 
suppression system.  Looking at the records in Table 1–1, it is clear that only 24 fires activated the 
sprinkler system from 1970–2001 from all three buildings.  Many of the other structural fires without 
sprinkler activation were labeled as suspicious, trash can fires, electrical failures, unattended 
food/appliances, or overheated equipment. 

In order to report on significant structural fires occurring in WTC 1, 2, and 7, the FDNY records had to be 
reviewed for those incidents that activated sprinklers, detectors, or were extinguished by hose line and 
those smaller fires that self-extinguished or could be extinguished using a fire extinguisher.  The 
structural fire incidents without detection information (before 1980), had to be reviewed to locate any 
fires that activated the sprinkler system. 

The retrofit installation of sprinklers into WTC buildings 1 and 2 was accomplished in two phases.  
During the first phase in 1976, sprinkler risers/mains were installed throughout WTC 1 and WTC 2.  
Sprinklers were installed to protect corridors, storage rooms, lobbies, and certain tenant/PANYNJ spaces.  
In the second phase of the retrofit from 1983 to 2001, sprinklers were installed in all remaining places in 
the complex (PACO 2002; shown in Appendix I).  Prior to the retrofit, only the sub-grade areas and 
selected hazard areas were protected by automatic sprinklers.  This retrofit, proceeded throughout the 
buildings as much as practical when other renovations of the office spaces were under way, such as when 
change of tenants occurred.  

After the installation of the sprinkler risers in 1976, tenants had the option of providing sprinklers or 
compartmentation for fire protection in compliance with Local Law 5.  It was therefore possible that 
during the period of time when retrofit installation of sprinklers was under way, a fire that occurred may 
or may not have been in an area protected by automatic sprinklers. 

The forms used by the FDNY after 1987 give a detailed description of the event and whether or not a 
system was present at the time of the fire; however, a fire recorded before 1987 will give data only on the 
number of sprinklers opened.  Because of this, an effort was made to look through all reports, especially 
those that mentioned detection performance, in order to identify fires involving the use of standpipe lines 
by the FDNY as an alternate indication of a significant fire. 

The next section of the report will highlight significant fires occurring in WTC 1, 2, and 7.  The 
significant fires will be described individually by WTC building, and organized by the date on which they 
occurred in the building.  In addition to these significant fires, (1)  the fires that activated one sprinkler 
head and involved the use of one standpipe and (2)  the fires that involved the use of only one standpipe, 
due to the number of incidents, will be generalized as to the nature of the incidents and the procedures 
followed by the FDNY. 
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Chapter 2 
SIGNIFICANT FIRES IN WTC 1, 2, AND 7 

2.1 FIRE INCIDENTS OCCURRING IN WTC 1 

After reviewing all the New York City Fire Department (FDNY) records of fire incidents in World Trade 
Center 1 (WTC 1) since 1970, the significant fires were selected.  There were 12 significant fires found 
for WTC 1, and the fire reports are included in Appendix D.  Table 2–1 provides a summary of the fire 
incident information from the FDNY records, which is followed by individual paragraphs about each 
incident. 

Table 2–1.  Significant fires in WTC 1 extinguished by sprinklers and/or multiple 
standpipe lines. 

Significant 
Fire 

Incident 
Date Fire Location 

No. of 
Sprinklers 
Activated 

No. of 
Standpipes 

Used 
Cause of 

Fire Material Ignited 

1 9/9/77 B-6 level storage room 2  0 None listed Not listed 

2 9/23/77 Dumpster on B-4 level 2  0 Not classified Trash/waste 

3 10/16/81 Floor 19 office area – 2 Discarded 
material 

Furniture 

4 12/23/83 2 dumpsters on B-4 
level 

2  1 Suspicious Trash/waste 

5 1/27/85 Office space on 
mezzanine level (floor 
2) 

2  1 Incendiary Trash/waste 

6 9/10/85 Garbage dumpster in 
service elevator lobby 
on floor 43 

2  1 Suspicious Trash/waste 

7 11/1/85 Storage closet on B-4 
level 

3  1 Suspicious Supplies/stock 

8 6/7/86 Dumpster fire on floor 
106, compactor room 
on floor 107 

2  1 None listed Trash/waste 

9 9/30/91 Office on B-4 level ≥1 2 Discarded 
material 

Trash/waste 

10 11/19/91 Electrical closet on 
floor 93 

0 2 Short circuit Electrical wire or 
cable insulation 

11 7/23/92 Level B-5 at the power 
distribution panel 

0 2 Electrical 
failure 

Electrical wire or 
cable insulation 

12 11/10/99 Computer room on 
floor 104 

3  ≥1 None listed Plastics, 
electronic equip 

Key: ≥ symbol denotes that at least one of the units of the suppression system was used (and not specifically identified by the 
fire report); – indicates that the report acknowledges 0 sprinklers open; however, due to the date of the fire, the space may not 
have had a sprinkler system installed. 
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Significant Fire #1 

On September 9, 1977, at 11:04 p.m., the FDNY received an alarm for a fire in the B-6 level storage room 
at the address of WTC 1.  The fire activated two sprinklers, and was noted to be extinguished before the 
FDNY’s arrival. 

Significant Fire #2 

Another fire occurred on September 23, 1977, at 11:48 p.m., in a dumpster on the B-4 level of WTC 1.  
This fire also activated two sprinklers, and the FDNY noted that the fire had been extinguished prior to 
their arrival. 

In both cases, no injuries or casualties resulted from these fires, and the damage was confined to the area 
of origin. 

Significant Fire #3 

Six years later, on October 16, 1981, at 7:12 p.m., a fire occurred on floor 19 of WTC 1.  The FDNY 
noted that they used two standpipe lines to extinguish the fire and that one person was evacuated from the 
scene.  Again, the fire report notes that no sprinklers opened, but does not note whether or not sprinklers 
were present at the time of the fire.  Given the date of the incident, sprinklers are not expected to be 
located on floor 19.  The fire was caused by discarded material and involved furniture in an office area of 
the floor. 

Significant Fire #4 

Six years later on December 23, 1983, at 2:50 a.m., the FDNY responded to an alarm of fire and heavy 
smoke conditions on the B-4 level of WTC 1.  The FDNY found two dumpsters fully involved in separate 
locations on the same floor and noted that the two activated sprinklers extinguished a major portion of the 
fire.  The FDNY extinguished the rest of the flames by stretching hose from the standpipe system.  Again, 
no injuries or casualties resulted from this fire.  The cause noted on the report was suspicious and the 
damage was confined to the origin of the fire. 

Significant Fire #5 

On January 27, 1985, at 8:53 p.m., the FDNY was called for a fire located in an unoccupied office on the 
mezzanine level of WTC 1.  Two sprinklers contained the incendiary (involving arson) fire consuming 
trash paper/waste.  When the FDNY arrived, they extinguished the remaining fire with one standpipe line.  
Building and content damage was confined to less than 15 percent of the space.  Also, no injuries or 
casualties were reported. 

Significant Fire #6 

Eight months later on September 10, 1985, at 4:05 p.m., the Port Authority Police informed the FDNY on 
arrival of a sprinkler flow and smoke condition on floor 43.  A medium smoke condition was report by 
the FDNY on floor 43, where a fire was extinguished by two sprinklers.  The fire report notes the use of 
one standpipe line; however, this was used during the overhaul process.  This fire originated suspiciously 
in a garbage dumpster in a service elevator lobby.  There was no building or content damage as well as no 
injuries or casualties reported. 
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Significant Fire #7 

On November 1, 1985, at 4:05 a.m., the FDNY was called for another suspicious fire producing heavy 
smoke on the B-4 level under WTC 1 and WTC 2.  This fire occurred in a storage closet of the men’s 
bathroom, and the FDNY noted that three sprinklers activated to keep the fire under control until their 
arrival.  Upon arrival, the FDNY extinguished the remaining fire in the closet area with one standpipe 
line.  Again, the damage was noted to be confined to the area of origin. 

Significant Fire #8 

Less than a year later, on June 7, 1986, at 9:49 a.m., the FDNY received an alarm for a heavy smoke 
condition on floor 110.  For this call, fires were burning in two separate places: a garbage dumpster on 
floor 106 and the compactor room on floor 107.  Sprinklers were noted in operation in both locations and 
seemed to control the fires, until the FDNY could complete extinguishment with one standpipe line on 
floor 106.  There was no report of injuries or casualties for the previous two fires. 

Significant Fire #9 

An additional fire occurred in WTC 1 where multiple standpipe lines were used along with the activation 
of the sprinkler system.  This fire occurred on September 30, 1991, at 6:32 p.m., in an office on the B-4 
level.  The fire report noted that the sprinkler system operated; however, there is no mention of how many 
sprinklers or even their activation in the Operations/Comments section of the report.  Two 1 3/4 in. or 
larger hose lines were used by the FDNY to extinguish this fire.  The cause of the fire was abandoned 
material (cigarette) igniting boxes/carton material in an office.  The fire damage was confined to the area 
of origin and smoke damage was confined to the floor.  There was one uniformed officer injured and no 
civilian injuries or casualties. 

Significant Fire #10 

A fire occurred on November 19, 1991, at 6:27 p.m., and two 2 1/2 in. standpipe hose lines were used by 
the FDNY.  The FDNY responded to WTC 1 for this fire due to a report of fire and smoke condition in 
electrical closets on possibly four floors (floors 93–96) and an alarm transmitted from floors 93 through 
98.  According to the fire report, the sprinklers were in service, but did not operate for this fire.  The noted 
cause of this fire was a short circuit and the material that was ignited was electrical wire or cable 
insulation.  The fire and smoke damage was confined to its area of origin (electrical closet).  Two 
occupants were removed from stalled elevators during this incident, and occupants were evacuated from 
the scene, although an exact number is not given.  Also, two occupants were injured and required first aid. 

Significant Fire #11 

The FDNY responded to WTC 1 on July 23, 1992, at 10:02 p.m., due to a transformer fire on the 5th 
subbasement level.  Firefighters found a fire situation in a large power distribution panel, where a 
firefighter was knocked unconscious by a shock blast from the panel.  Similar to the fire in 
November 1991, two 2 1/2 in. standpipe hose lines were used by the FDNY on this fire.  The cause of the 
fire was an electrical failure and the material ignited was electrical wire or cable insulation.  No 
appreciable damage is noted.  As mentioned earlier, one firefighter was injured as well as three civilians. 

Significant Fire #12 

The final fire associated with WTC 1 was one that occurred on November 10, 1999, at 11:01 p.m., in a 
computer room on floor 104.  The FDNY noted that the fire was “knocked down” by three sprinklers 
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when they arrived and they completed extinguishment with a line extended from the standpipe.  The 
flame damage was confined to the area of origin and computer equipment was involved in fueling the fire.  
There was one injury and no casualties reported in the FDNY record for this fire. 

Table 2–1 presents the 12 significant fires in WTC 1.  Five of the 12 fires occurred on the basement levels 
and two occurred on the upper levels (above floor 100).  The causes of these significant fires include 
suspicious, discarded materials, and electrical failures.  

2.2 FIRE INCIDENTS OCCURRING IN WTC 2 

Table 2–2 presents the significant fire occurring in WTC 2.  There were three significant fires found for 
WTC 2, and the fire reports are included in Appendix E.  Table 2–2 provides a summary of the fire 
incident information from FDNY records, which is followed by individual paragraphs about each 
incident. 

Table 2–2.  Significant fires in WTC 2 extinguished by sprinklers and/or multiple 
standpipe lines. 

Significant 
Fire 

Incident 
Date Fire Location 

Number of 
Sprinklers 
Activated 

Number of 
Standpipes 

Used 
Cause of 

Fire 
Material 
Ignited 

1 5/19/75 Floor 32 – 3 Incendiary Trash/waste 
2 4/12/77 Ductwork over 

grill in 
restaurant on 
floor 107 

2  0 None listed Ductwork 

3 3/22/93 Fan motor room 
on floor 108 

2  0 Mechanical 
failure 

Not 
classified 

Key: – Indicates that the report acknowledges 0 sprinklers open; however, due the date of the fire, the space may not have had 
a sprinkler system installed. 
 

Significant Fire #1 

A fire occurred on May 19, 1975, at 9:38 p.m., on floor 32 of WTC 2.  The FDNY noted that they used 
three standpipe lines to extinguish the fire and that the Port Authority reported occupants trapped on 
floors 31 and 32.  The fire report notes that no sprinklers opened, but does not note whether or not 
sprinklers were present at the time of the fire.  Given the date of the incident, sprinklers are not expected 
to be located on floors 31 and 32.  The fire was labeled as incendiary and involved trash/waste.  The 
FDNY stated that the fire involved the core area of the floor and was confined to that area.  More than 
20 people (civilians and uniformed personnel) were injured by this incident. 

Significant Fire #2 

On April 4, 1977, at 1:15 p.m., the FDNY was called to WTC 2 for a fire in the ductwork over the grills 
in a restaurant on floor 107.  The FDNY record on this fire noted that the fire was extinguished prior to its 
arrival.  The damage was confined to the area of origin, and the fire caused no injuries or casualties. 

Significant Fire #3 

The second fire occurred on March 22, 1993, at 8:39 a.m., and caused a smoke condition on floor 108.  
The fire activated two sprinklers due to an overheated bearing in a fan motor room on floor 108.  The 
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damage to the area did not exceed 15 percent of the space, and there were no injuries or casualties 
reported. 

Table 2–2 presents the three significant fires in WTC 2.  No fires were discovered in WTC 2 where 
multiple sprinklers or standpipes were used with another suppression system.  Two of the three fires 
occurred on the upper levels (above floor 100) and the other occurred on floor 32.  The causes of these 
significant fires included incendiary and mechanical failures. 

2.3 ADDITIONAL FIRES INVOLVING DEPLOYMENT OF STANDPIPE LINES 
IN WTC 1 AND WTC 2 

The fires described in this section (31 in total) involve the use of one standpipe, with and without the 
activation of one sprinkler for WTC 1 and WTC 2.  Four of the 31 reports describe fires that were 
extinguished with one sprinkler and one standpipe line (see Appendix F).  Three of these fires were 
located in WTC 1 between the years of 1986–1991 and the other in WTC 2 in 1981.  Two of these fires 
occurred in basement levels, one occurred on floor 106 of WTC 1, and the last on floor 5 in WTC 1.  In 
some of the fire reports, the FDNY noted that the sprinkler controlled the fire, and the standpipe was used 
to actually extinguish the remaining fire.  Half of the fires were labeled as incendiary/suspicious, one was 
an electrical failure, and the last was unknown. 

In addition, 27 of the 31 fire reports describe fires that were extinguished using one standpipe line (see 
Appendix G).  Twenty of these fires occurred in WTC 1 and the other seven occurred in WTC 2.  A 
majority of these fires (19) are labeled as incendiary/suspicious or unknown, while the other causes of the 
fires are attributed to short circuits, abandoned material/cigarette, welding close to combustibles, and a 
mechanical failure.  The dates of occurrence for these fires range from 1973–1999, with a majority (23) 
occurring between the years of 1973–1985.  These fire incidents did not result in any casualties, but five 
civilians and one uniformed officer were injured. 

Two of the 27 fires involved a 300-person (April 19, 1980) and a 1,500-person (April 17, 1981) 
evacuation.  These will be described in further detail.  On April 19, 1980, at 2:06 p.m., the FDNY 
received reports of an activated smoke detector in the return air duct on floor 106 of WTC 1.  The FDNY 
also received reports of heavy smoke on floor 106, light smoke on floor 109, and heavy odor of smoke in 
stairways A and B.  The report notes that while only one standpipe was used, approximately 300 people 
were evacuated from the Windows on the World restaurant on floor 107 via stairway C (which was clear 
of smoke).  The fire cause was labeled as abandoned or discarded material and involved plastic material.  
This fire did not cause any injuries or casualties. 

On April 17, 1981, at 9:18 a.m., the FDNY was informed of a fire on floor 7 and a smoke condition on 
floors 7 through 11 of WTC 1.   The FDNY hooked up one standpipe and extinguished the fire located in 
an air conditioning unit in the “MER” room on floor 7.  The cause of this fire was labeled as a mechanical 
failure.  The fire report notes that the Port Authority personnel reported an evacuation of approximately 
1,500 people from floors 9 through 23.  However, no injuries or casualties were reported from this fire. 
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2.4 FIRE INCIDENTS OCCURRING IN WTC 7 

Table 2–3 presents the significant fire occurring in WTC 7.  There was one significant fire found for 
WTC 7, and the fire report is included in Appendix H.  Table 2–3 provides a summary of the fire incident 
information from FDNY records, which is followed by an individual paragraph on the incident. 

Table 2–3.  Significant fires in WTC 7 extinguished by sprinklers and/or multiple 
standpipe lines. 

Significant 
Fire 

Incident 
Date Fire Location 

Number of 
Sprinklers 
Activated 

Number of 
Standpipes 

Used Cause of Fire 
Material 
Ignited 

1 5/20/88 Construction shanties 
on floor 3 

Multiple, 
number not 
listed 

1 Suspicious Shanties 

Significant Fire #1 

In WTC 7, a fire occurred on May 20, 1988, at 12:38 a.m., in the construction shanties on floor 3.  
Although the fire report does not specifically note the number of sprinklers that activated, the operations 
notes state that Ladder Truck 10 found the sprinklers (noting more than one) in operation and shut them 
down.  The FDNY had to complete the extinguishment by stretching a line from the standpipe to the fire 
source.  This fire is noted by the report as being suspicious in nature and the flame damage was confined 
to the area of origin. 

It is possible that the fire incidents that were not specifically highlighted, especially those in the areas 
without sprinklers, involved other methods of extinguishment before FDNY arrival, such as a WTC 
houseline (pre-connected standpipe hose), hand extinguisher, or bucket of water, as noted on some of the 
FDNY reports.  All other fires, the majority, included in other categories were either self-extinguished, 
extinguished prior to FDNY arrival (by staff, etc.), or a hand extinguisher was used by the FDNY. 

2.5 SUMMARY 

In summary, 16 significant fires occurred in WTC 1, 2, and 7, with 12 occurring in WTC 1, three in 
WTC 2, and one in WTC 7.  In addition to these, 31 fires occurred in WTC 1 and WTC 2, which involved 
the use of one standpipe (with or without the activation of one sprinkler).  Of these additional 31 fires, 
23 occurred in WTC 1 and eight occurred in WTC 2.  The following paragraphs will summarize findings 
from the 16 significant fires that occurred in all three buildings. 

After reviewing the 16 significant fires, trends developed relating to the time of day that the fires 
occurred.  Overall, 12 of the 16 fires occurred between the hours of 6 p.m. and 4 a.m.  The fires that 
occurred during office hours (between 7 a.m. and 6 p.m.) included a dumpster fire in the floor 43 elevator 
lobby (WTC 1), a dumpster fire on floor 106 (WTC 1), a kitchen fire on floor 107 (WTC 2), and a bearing 
overheating in the fan motor room on floor 108 (WTC 2).  Almost all of the incendiary (arson) and 
suspicious fires (5 out of 6 fires) and unclassified or unlisted fires (4 out of 5 fires) occurred after business 
hours (before 7 a.m. and after 6 p.m.).  
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In addition to the time of day of the fire, trends in the cause of the fire and the materials involved in the 
fire can be highlighted.  Of the 16 fires and their causes, five were labeled as unlisted or unclassified, six 
as suspicious or incendiary, two as discarded material, and three as an electrical failure or mechanical 
failure.  For the material involved in the fire, eight reports noted trash, waste, and supplies; two reported 
not listed or not classified; one reported furniture; three reported electrical equipment; one reported duct 
work; and one reported shanties were the material involved in the fire. 

Lastly, the location of the fires throughout the buildings was of interest.  Of the 16 fires, 4 fires were 
concentrated above floor 100 and 6 fires were located in the basement.  The others (six fires) were spread 
throughout the rest of the building. 

2.6 ATTACHMENTS TO THIS FIRE HISTORY 

Appendixes A through H are included as supplements to this report.  The first three sections, 
Appendixes A through C, are explanations of the numeric codes used in the fire reports by the FDNY.  
Appendix A is included to explain the codes for the fire reports produced prior to and including 1980, 
Appendix B is included to explain the fire reports produced from 1981 to May 31, 1987, and Appendix C 
is included to explain the fire reports produced from June 1, 1987, to the present.  The report code 
explanations are divided into the same sections as the fire report and give short descriptions for the 
numbers used in the fire report under each section.  For example, if the ignition factor for a fire occurring 
in 1990 was given a number code of 54, the reader can find that the cause of the fire was a “short circuit, 
ground fault.” 

Appendixes D through H are reproductions of the actual fire reports produced by the FDNY on the 
significant fires highlighted in the sections above.  The reader can use Appendixes A through C 
(depending upon the date of the fire) to read the fire reports in more detail than what is provided in this 
fire history report. 

2.7 CONCLUSIONS 

From the information contained in FDNY fire reports and fire investigation records provided to NIST, 
47 fires occurred in WTC 1, 2, and 7 that were of sufficient size and duration to activate multiple 
sprinklers or were estimated by NIST to be capable of doing so, over the time period the buildings were 
occupied.  This total does not include the major 1975 office fire in WTC 1 or the 1993 bombing. 

The records indicate that in areas protected by automatic sprinklers, no fire activated more than 
three sprinklers.  Three sprinklers would provide coverage for a floor area of approximately 675 ft2 
(63 m2).  This area is much smaller than the 9,000 ft2 (800 m2) damaged by the 1975 fire in an office 
space unprotected with automatic sprinklers. 

Many of the fires that occurred were recorded as suspicious or unknown in cause, occurred during off-
peak work hours, and involved materials such as trash or paper-based supplies.  In cases where sprinklers 
were activated, the FDNY records indicated that the sprinklers either extinguished the fire completely or 
aided in controlling the spread.   
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Appendix A 
EXPLANATION OF NUMERIC CODES PRIOR TO 1980 

Explanation of Numeric Codes Used on Fire and Emergency Reports -  

Prior to 1980 
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Appendix B 
EXPLANATION OF NUMERIC CODES FROM 1981 TO 1987 

Explanation of Numeric Codes Used on Fire and Emergency Reports -  

From 1981 to May 31, 1987 
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Appendix C 
EXPLANATION OF NUMERIC CODES FROM 1987 TO PRESENT 

Explanation of Numeric Codes Used on Fire and Emergency Reports -  

From June 1, 1987, to present 
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Appendix D 
SIGNIFICANT FIRES IN WTC 1 

Significant fire incidents occurring in WTC 1 

Significant 
Fire 

Incident 
Date Fire Location 

# Sprinklers 
Activated 

# Standpipes 
Activated Cause of Fire 

Material 
Ignited 

1 9/9/77 B-6 level storage 
room 

2   None listed Not listed 

2 9/23/77 Dumpster on B-4 
level 

2   Not 
classified 

Trash/waste 

3 10/16/81 Floor 19 office area - 2 Discarded 
material 

Furniture 

4 12/23/83 2 dumpsters on B-4 
level 

2  1 Suspicious Trash/waste 

5 1/27/85 Office space on 
mezzanine level 
(floor 2) 

2   Incendiary Trash/waste 

6 9/10/85 Garbage dumpster in 
service elevator 
lobby on floor 43 

2  1 Suspicious Trash/waste 

7 11/1/85 Storage closet on B-4 
level 

3  1 Suspicious Supplies/stock 

8 6/7/86 Dumpster fire on 
floor 106, compactor 
room on floor 107 

2  1 None listed Trash/waste 

9 9/30/91 Office on B-4 level ≥1 2 Discarded 
material 

Trash/waste 

10 11/19/91 Electrical closet on 
floor 93 

0 2 Short circuit Electrical wire 
or cable 
insulation 

11 7/23/92 Level B-5 at the 
power distribution 
panel 

0 2 Electrical 
failure 

Electrical wire 
or cable 
insulation 

12 11/10/99 Computer room on 
floor 104 

3  ≥1 None listed Plastics, 
electronic 
equipment 
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Appendix E 
SIGNIFICANT FIRES IN WTC 2 

Significant fire incidents occurring in WTC 2 

Significant 
Fire 

Incident 
Date Fire Location 

# 
Sprinklers 
Activated 

# Standpipes 
Activated 

Cause of 
Fire 

Material 
Ignited 

1 5/19/75 Floor 32 - 3 Incendiary Trash/waste 
2 4/12/77 Duct work over 

grill in restaurant 
on floor 107 

2   None listed Duct work 

3 3/22/93 Fan motor room 
on floor 108 

2   Mechanical 
failure 

Not classified 
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Appendix F 
FIRES WITH STANDPIPES AND SPRINKLERS IN WTC 1 AND WTC 2 

Additional fire incidents involving the deployment of standpipe lines in WTC 1 and WTC 2: 

• Fires involving the use of one standpipe line and the activation of one sprinkler (4 in total) 

 



Appendix F   

68 NIST NCSTAR 1-4A, WTC Investigation  

 



  Fires with Standpipes and Sprinklers in WTC 1 and WTC 2 

NIST NCSTAR 1-4A, WTC Investigation 69 



Appendix F   

70 NIST NCSTAR 1-4A, WTC Investigation  



  Fires with Standpipes and Sprinklers in WTC 1 and WTC 2 

NIST NCSTAR 1-4A, WTC Investigation 71 

 



Appendix F   

72 NIST NCSTAR 1-4A, WTC Investigation  

 

This page intentionally left blank.



 

NIST NCSTAR 1-4A, WTC Investigation 73 

Appendix G 
FIRES WITH STANDPIPES IN WTC 1 AND WTC 2 

Additional fire incidents involving the deployment of standpipe lines in WTC 1 and WTC 2: 

• Fires involving the use of one standpipe line (27 in total) 
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Appendix H 
SIGNIFICANT FIRES IN WTC 7 

Significant fires occurring in WTC 7 

Significant 
Fire 

Incident 
Date Fire Location 

# sprinklers 
activated 

# standpipes 
activated Cause of fire 

Material 
Ignited 

1 5/20/88 Construction 
shanties on 
floor 3 

Multiple, # not 
listed 

1 Suspicious Shanties 
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Appendix I 
EXTRACTED PAGE FROM PACO REPORT ON SPRINKLER PROGRAM 

PACO 2002 Report: World Trade Center General Description of All Building Systems and the 
Capital Program.   Extracted page. 

Miscellaneous Life Safety Improvements and Sprinklerization Program 
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